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Résumé. —— Les spécimens attribuds par Nonint a C. rhodope Uit € hecale, et placés main-

cweant dans Je genre Periclimenaeus Borradaile ont é1é réexaminés. Il est néeessaire d'atteibuer

~epécimens de I’ rhadope i trois, peat-étre quatre espéces de Perielimenacus o Porhodope s, str.,
Varahiens (Calman), P. djiboutensis Bruce et Periclimenacus sp.
Les spécimens types de I djtboutenses déja déerits sont considérés comme faisant partie du

“mtiriel de Nosivi. P hecate est distinet de P, tridentatus (Miers) et le spécimen identifié par

Laint comme une « anomalie » de P, hecate est déerit comm~ une nouvele espéce, Ponolilii. Un

L atotype esl, désigné pour P rhodope (Nobill) et une elé est fournie pour Pidentification provi-

wte de Pootridentatus (Miers) et des espéces proches,

In 1904, Nowniur briefly described some new Pontoniinid shrimps collected from Dji-
witi by H. Courtiine.  They were then placed in the genus Coralliocaris Stimpson, suh-

. sms Onycocarts Nobili. In 1906, another specimen from the Persian Gulf, collected

w Boxnier and Pirpz; was referred to the same genus.  Subsequently, also in 1906,
art provided a more detailed and illustrated report upon these speciinens as Corallio-

! o (0.) rhodope and C. hecate. later, Hovruuis (1952) referred a further single speci-

wn from Indonesia to Noniut's C. rhodope, but transferred it from Coralliocaris to the
»ws Periclimenaeus Borradaile. C. hecate was similarly transferred to Periclimenaeus.

These specimens have been preserved in the collections of the Muséum national d'ITis-
«me naturelle, Paris, and through the kindness of Dr J. Fonrrst, were made available for
aw present examination.

The specimens are unfortunately incompletely preserved and more than hall the
~mplement of second pereiopods is lacking and very few of those preserved are attached
a the bodies, Very few ambulatory pereiopods have heen preserved.

The collection consists of six tubes, four labelled as Coralliocaris (Onycocaris) rhodope
~=ee, one as Coralliocaris hecate and one as *“ ? anomalie de Coralliocarts hecate ™. 'The
ste with most of the specimens of C. rhodope was found to consist of several readily sepa-
4*le species, the details of which are provided later, together with some information
wgon other related species.

* East African Marine Fisheries Research Organization, Zanzibar.
PreseNT ADDRESS : 26 St. Peter’'s Grove, Canterbury, Kent, Great Brilain.
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According to Nosmur’s 1906 publications there were fourteen spectmens of C. (0
rhodope and two of C. hecute from the Red Sea, and one specimen of C. (0.) rhodope fru
the Persian Gulf. An additional specimen from the Red Seca, identified by Nosiwr, be
apparently to which no published reference was made, was also examined.

NOTES ON THE SPECIMENS

1. Periclimenaeus rhodope (Nobili)
(Ig. 1-2, 3 A-B, 7A-IB)

Coralliocaris (Onycocaris) rhodope Nobili, 1904 @ 233.

MareriaL Examnep : 2 3, 2 ovigerous @, Djibouti, coll. IL. Courtiire.

Drscrirrion

Four out of the fourteen specimens originally placed by Nowuiwur to this taxon are cu
sidered to belong to the species referred to in his deseription.  They consist of one ma
with both second pereiopods still attached, together with another male and two ovigern §
feinales.

In the males there are /2 and 6/0 rostral teeth and in the females 7/0 and what eow
Le interpreted either as 9/1 or 10/0. In all specimens the first rostral tooth is just ats
behind the posterior orbital margin.  In the four specimens the rostrum shows considerds §
variation in dentition, and depth of the lamina, but in all is more or less horizontal. Te
supra-orbital spines are small and conical. The orbit 1s obsolescent. ;

The antennae are remarkable particularly for the very great size of the antero-laten
spine of the scaphocerite, which far exceeds the rounded anterior margin of the lamis
and the acutely produced disto-lateral angle of the proximal segment of the antennf
peduncle, which extends well beyond the anterior margin of the intermediate segmes
The eyes are moderately slender with the cornea oblique and narrower in diameter ﬁut
the stalk. ]

The first perciopod is slender with the carpus and merus subequal.  The chela is &
slender, about 0.6 of the length of the carpus. The palin in the female is 3.8 as lonz 4§
wide and 2.5 thnes the length of the fingers, which are slender, with simple cutting ed;
and small pointed hooked tips. In one male both second perelopods were still attac
and can therefore be definitely attributed to this species.  The chelae are markedly uneg.§
and dissimifar.  In the major chela the palm is broad and flattened, about 0.6 time d
long as wide and tapering distally.  The median and lateral margins bear numerous s'm‘j
conical tubercles and a few short setae.  The dactylus is stout with the tip strongly cun-
distally.  The molar process is rather small and only very vaguely demarkated, patt§
larly distally, where 1t merges with the cutling edge. The dactylus is about 0.4 of uf
length of the palm and is at least twice as long as broad. The fixed finger is curved, \:t
a single small blunt teoth on the proximal hall of the dorsal border. The tips of thedg
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Fig. 1. — Periclimenaeus rhodope [Nobili). Lectotype, male : A, anterior carapace, eves and antennal

peduncles, lateral view ; B, dorsal view ; C, telson. — Paralectotype, female : D, antennal peduncle,
eve and scaphocerite ; E, rostrum ; T, telson ; G, anterior carapace and rostrum, male ; H, rostrum,
female.

R, 2
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1,0 mm
C,E
l 0,5 mm ]
A'F
Fig. 2. — Periclimenuenus rhodope (Nobili). Lectotype, male : A, scaphoeerite ; B, posterior telson spines:
C, first pereiopod ; D, chela of first pereivpod ; E, third perciopod ; F, propod and dactylus of thir
perciopod ; G, disto-lateral angle of exopod of uropod, — Female : H, disto-lateral angle of exopw
of uropod ; I, posterior telson spines ; J, dorsal telson spines. — Male : K, disto-lateral angles of exv

pod of urvpod.

tyls are smoothly continuous with the cutting edges and are poorly demarkated. Th
minor chela ts essentially similar but smaller, the whole chela being the length of the pak
of the larger chela. The fingers are relatively longer and slimmer and distinctly exceed
half the length of the palm. The borders of the palm are spinulate. The cutting edg
of the dactylus is sinuous and of the fixed finger broadly concave, with a small triangulu
tooth vn the proximal third of the edge. The tips of the fingers are again feebly demar
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kated from the cutting edges. The carpus is short and stout, broadly expanded distally
and with numerous small acute tubercles over the dorso-lateral aspect. The merus bears
wveral similar small acute tubercles (4-6) on the ventral border and a few minute tubercles
are also present on the ischium.

The ambulatory pereiopods bear a characteristic dactylus which 1s distinctly biun-
giculate with minute denticles along the ventral margin of the unguis and the corpus
poximal to the accessory spine. The dactylus ts 2-2 14 times longer than the basal width
and that of the third pereiopod is more slender than the fifth. The corpus has 4-6 ventral
weth and the unguis 5-6.  In one male the tip of the unguis appears to be articulated.
The ventral border of the propod is strongly spinulate with 10 well developed spines. The
arpus is unarmed and the ventral margin of the merus bears a series of small acute tubercles
only.

The uropods are broad with entire unarmed lateral borders to the exopods but the
fisto-lateral angle is acutely produced and may be assymetrical, and bears from 1-3 strong
pines.

The telson is narrower in the female than in the male, 2.1 and 1.8 times longer than
vide respectively. The two pairs of dorsal spines are well developed, subequal in the
male, the posterior slightly shorter than the antertor in the female. In the female the
anterior spines are closer to the anterior margin of the telson and the posterior spines are
more posteriorly situated than in the male, in which theyv are at about the middle of the
tlson length. The lateral posterior spines are short and stout and dorsally situated,
The tips of the intermediate and submedian spines all reach to about the same level poste-
firly.  They are distinetly more slender in the male than in the female.  The distal halves
of the submedian spines are plumose.

REMARKS

Periclimenaeus rhodope is known only from Djibouti. The specimen referred to this
gecies by Hortnuis (1952) has been separated as P. holthuisi by Brucr (1969). The
main difference is that the disto-lateral spine of the scaphocerite greatly exceeds the lamina
in P. rhodope {Nobili). Other differences are that the ventral borders of the dactyvls of
the ambulatory pereipods are spinulate, whereas in P. holthuist they are crenulate, tnclu-
fing the accessory spine, and there is no post-rostral tooth situated hehind the level of
the orbital margin, a feature that is present in P. holthuist.

It must be emphasized that only the male and one female can be attributed with
certainty to NopiLr's species as only in these two specimens was one of the dingnostic ambu-
ltory pereiopods still attached. The other twn specimens that have heen here identified
s belonging to this species cannot with complete certainty be distinguished from P. ara-
beus (Calman) as no distinctive features could be found in rostrum, carapace, uropods
asttelson, The anterior border of the lamina of the scaphocerite is rounded in P. rhodope
but more truncate in P. arabicus and this feature appears to separate the two species.

The male specimen is designated as the lectotype of Periclimenaeus rhodope (Nobil).
The specimen is moderately well preserved, with all pereiopods except the right fourth

pereiopod.



Fig. 3. —— Second percivpods of Coralliocaris (0.) rhodope « Lypes v, Periclimenaeus rhodope (Nobili| s. st
lectotype 3 @ A, carpus and chela of major second pereivpod ; B, minor sccond pereiopod, — Perid
menacus arabicus @ G, major second perciopod ; D, fingers of major chela ; E, major second pereiopsd
F, nunor sccond perciopod. — Periclimenacus djiboutensis Bruce : G, mujor second pereiopod; b
minar sccoud peretopod,
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2. Periclimenaeus arabicus (Calman)
(Fig. 3, G-F; 4-6; 7, C-H)

wiclimenes (Periclimenaeus) arabicus Calman, 1939 : 210-211, fig. 4.

Materier ExaMiNeD @ 2 &, 2 ovigerous @, Djibouti, 1906, coll. . CouvrtikrE.

JESCRIPTION

Four specimens are referred to this species.  In all specimens one or more of the cha-
weteristic ambulatory pereipods is still attached to the hody, thus enabling the specimens
whe separated from the P. rhodope specimens.

None of the four specimens have any of the second pereiopods attached. Carwvax
1939) has provided a figure of the major second perciopod, and Dr R, W. Ixcur has kindly
aovided further information concerning the holotype, so that it is felt that three of the
weond detached peretopods can be allocated to these specimens with a considerable degree
‘feonfidence. The relatively long and slender setose fingers of the minor second pereio-
‘nd of the holotype, particularly show a close resemblance to the present specimens.

One male and the smaller ovigerous female clearly resemble each other, particularly
1 the form of the rostrum, telson and uropods,  The second male and larger avigerous
bmale show differences in these parts and should possibly he referred to a separate but
dsely related species.  This step is not felt to be justified in view of the absence of anyv
wociated second pereiopods.

Fic. 4. — Periclimenaens arabicus {Calmanl, anterior carapace and rostrum : A, male ; B, smaller ovi-

gerous female ; C, larger ovigerous female,




1504 A. J. BRUCE

Fig. 5. — Periclimenueus arabicus (Calinan) @ A, antennule ; B, antenna. — Small ovigerous female:
C, first pereiopod; D, chela of first pereiopod; E, third pereiopod; I, propod of third pereiopod. -
Larger ovigerous female : G, third pereiopod. — Male : H, third pereiopod.

In the first pair, the male’s rostrum has nine rather small acute teeth dorsally wit
a single small distal ventral tooth, and the ventral border is straight. The posterior toott
1s just situated on the carapace. The rostrum reaches to the middle of the distal segmen
of the antennular peduncle.  The rostrum in the female is basically similar but there ar
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ight dorsal teeth and the ventral border is convex. In the larger female of the second
wir the rostrum is shorter with only six dorsal tecth and without a ventral tooth. The
mth are slightly larger and more acute, and the first tooth is situated slightly more poste-
wrly,  The rostrum of the male is similar.  In all specimens a small acute conical supra-
thital tubercle is present.

The basal segment of the antennule is broad with a large acute disto-lateral process
ad a short, hroad stylocerite, A very strong medial ventral spine is present.  The basi-
snite is unarmed laterally.  The scaphocerite is broad, with the Jamina almaost twice as long
s wide and the anterior margin truncated rather than rounded.  The disto-lateral spine
svery well developed and far ontreaches the lamina,

The first pereiopod of the small female is slender, with the merus slightly longer than
he carpus, which is 1.75 times the length of the chela.  The chela is slender with mediallv
wrved fingers.  The palm is 4.4 times longer than wide, and tapers slightly distally.  The
fngers are 0.43 of the palm length, slender with strong hooked tips and straight cutting
sges,

The second pereiopods are all detached. The major second pereiopods attributed
tn these specimens are robust.  The palm of the chela is subeylindrical, slightly flattened,
pering slightly distally, and about 1.7 times longer than wide. The surface is covered
vith numerous small tubercles in the larger example hut these are less marked in the smal-
br. The fingers are short and stout, about 0.45 of the length of the palm. The dacty-
weis moderately compressed and has a strongly convex outer margin, with an acute stron-
& hooked tip.  The molar process is large and distinct from the anterior cutting edge,
Eand fits into deep fosza on the proximal cutting edge of the fixed finger. The cutting

fie. 6. -— Periclimenacus arabicus (Calman), telson and disto-lateral angle of exopod of urapnd : A-B,
male ; C D, smaller ovigerous female ; E-F, larger ovigerous female.
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edges of both fingers are short and blunt. The dorsal proximal margin of the fixed fing
bears a long acute process and a short blunt lobe is present in a similar position on the
ventral aspect. The carpus is short and stout and devoid of spines or tubercles. Th
merus and 1schiume are robust, with numerous small acute tubereles along the ventr
borders.

The minor second pereiopod is densely tuberculate but bears numerous long seta
on its distal dorsal aspect.  The palm is 1.5 times longer than broad and tapers strongh
distally.  The fingers are about 0.85 of the length of the palm. The dactylus is compre
sed and slender and about 4 times longer than the greatest width. The tip is strongh
hovked and the cutting edge long, straight and entire. The fixed finger is similar lu
bears a small tooth proximally, separated by a semi-circular gap from a larger tooth situat«
at the level of the proximal end of the dactylar cutting edge.  The carpus, merus and ischiu
are sunilar to those of the major second pereiopod.

The third pereiopods are represented in each specimen and show no essential difference
The ventral margin of the propod is strongly spinulate in all, with a tendency to develog
a double row of spines proximally. The carpus bears a few small conical tubercles ver
trally.  Many acute tubercles are present along the ventral border of the merus anda
few are also present on the ischium. The fourth and {ifth perciopods are much less strow
gly spinulate.  In the fourth, the merus has only five ventral spines and in the fifth onh
two.

Only the male of the first pair of specimens has the third to fifth pereiopods preserve
with the dactyls, which are long and slender and at least four thnes longer than the has
width. In this pair of specimens the ventral border bears a series of small teeth, 3-7i
nuniber, situated on the proximal two thirds or one half, and best developed on the thix
perciopod.  The distal ventral extremity of the corpus bears a small acute accessory spin
The unguis is distinetly demarkated from the corpus, curved, with a series of 7-9 smd
acute teeth along the ventral margin,  In the larger ovigerous female, the unguis is simile
but the ventral teeth of the corpus are more numerous, 9 in number, acute posterion
and blunter distally, extending along the whole ventral horder.  The distal ventral ang
is bluntly produced but may have been damaged.

The uropods are broad. The protopodite is not produced posteriorly and the laten
margin of the exopod is entire, without spines or denticulations.  In the first pair of spe
cimens the disto-lateral angle is acutely produced with a small lateral and a larger media
spine on both sides in male and female.  In the second pair of specimens the disto-later
angle is acutely subrectangular with a single large spine on both sides,

In the first pair of spechmens the telson is moderately broad, about 1.7-1.8 times longe
than wide, and tapering strongly posteriorly. In the second pair of specimens the post
rior margin has a distinet acute median process but in the larger fomale of the second pa
this is very much reduced.  Two pairs of large dorsal spines are present, all situated o
the anterior half of the telson, with the anterior pair slightly larger than the posterior parf
The posterior spines are situated at 0.36 of the telson length and are overlapped by tk
tips of the anterior spines.  In the sccond pair, the posterior spines are at 0.48-0.53 ¢f
the telson length and are remote from the tips of the anterior spines. The usual thref
pairs of posterior telson spines are present, with the small lateral spines slightly dorsalif
situated. The submedian spines are coarsely plumose and relatively stout.
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i, 7. — Periclimenaeus rhodope (Nobili) : A, dactylus of third pereiopod ; B, dactylus of fifth pereio-
pod. — Periclimenaeus arabicus (Calman), male : C, dacty! of third pereiopod ; D, unguis; E, dacty-
lus of fifth pereiopod; ¥, dactylus of fifth pereiopod. — Female : G, dactylus of third pereiopod ; IT,

carpo-propodal joint of male third pereiopod.

ReMaRrkS

In view of the mixed nature of Nonirt's Periclimenacus material, it scems probable
that the two pairs of specimens and the larger ovigerous female are of separate origin,
probably from different host sponges.  The first pair closely resemble Caryax’s deserip-
tion of P. arabicus in the telson but the second pair agrees more closely in the form of the
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rostrum and the uropods. The dactylus of the third pereiopod shows slight difference
in all specimens, which may be possibly only due to individual rather than specific vane
tion. There is a very close similarity to the dactylus of the holotype (fig. 15, A). T
two pairs may represente distinet species but without the associated second pereiopod
no conclusion can be reached.

Periclimenacus aralbicus has not been reported since its original description and:
known ouly from the South Arablan coast. P. ohshimai Fujino (1967) is very closely rels
ted and appears to differ only in that the posterior dorsal telson spines are about half th
length of the anterior.

3. Periclimenaeus djiboutensis Bruce

(IFig. 8; 9; 13 A-D)
Periclimenacus djtbowtensis Bruce, 1970 : 307-308.

Mareriar gxaMinep : 1 3, 2 ovigerous @, Djibouti, 1906, coll. H. CouriikE,

DescrirrioN

The three specimens are all incomplete with no ambulatory perciopods and mosts
the mouthparts missing. None of the second pereiopods are attached, but two Isolats
detached second peretopods are considered to belong to these speciinens.  The remainf
mouthparts have not been examined.

The male and one of the ovigerous lemales have the rostrum intact. In botl, it}
well developed, strongly compressed and ventrally inclined.  The ventral border is straig:
and without teeth.  The dorsal Lorder is gently convex with nine long slender dorsal teet i
m the male and ten in the femmale. Al dorsal teeth are situated well in advance of thf
posterior orbital margin. The tip of the rostrum is acute and reaches to the middle:
the intermediate segment of the antennular peduncle.

Supra orbital spines are cmnplclcl\' absent.  The orbit is obsolescent but the antenu}
spine 15 long and slender, ])dlllhuldll) i the female where it appears 1o be rather dorsit }
orientated.  The anterior margin of the branchiostegite is deeply notched and the antenr
ventral angle 1s produced and rounded.

The plu.\ulldl segment of the antennular peduncle 1s very broad basally, about I'f
of the length of the segment. It tapers strongly distally, where the luteral border is e}
cave, and the disto-lateral angle is strongly produced to the middle of the intermedi:
segment, and is acutely pointed. The stylocerite 1s remote from the lateral margn.
the segment, slightly exceeding the nuddle of the length of the segment and is very acute
pointed.  The medial border bears a small ventral spine at half its length.  The uppf
flagellum consists of five fused segments, with the shorter 1vamus consisting of two segmesf
only in the male specimen. «

The antenna has a robust basicerite without any lateral spine. The dorso-latend
aspect bears a large rounded lamina that fits into the emargination of the anterior hord
of the branchiostegite. The carpocerite is elongated and flattened and reaches to the ba
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Fic. 8. — Periclimenaeus djihoutensis Bruce, anterior carapace, rostrum and antennal peduncles : A,
male ; B, female. — Larger ovigerous female ; (| telson, lateral view ; D, telson, dorsal view ; E, uro-
pod.

of the disto-lateral spine of the scaphocerite. The lamina of the scaphocerite is about 2.6
times longer than wide in the [emale, of relatively uniform width with a bluntly rounded
aterior margin that is slightly exceeded by the well developed acute disto-lateral spine.

A single detached first pereiopod, probably from the smaller ovigerous female is still
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Fre. 9. — Periclimenaeus djibordensis Bruee, female @ A, antennule 5 B, antenna, — Male : C, first perti
pud ; D, chela of dirst perciopod ; E, fingers of chela of fiest percivpod.

present.  The palm of the chela is subeyhndrical, tapering slightly distally and aboutflf
times longer than the greatest width,  The fingers are short, less than one third of the lengt;
of the palm, and with numerous groups of coarse setae.  The fingers are subspatulate ass
taper distally, ending in a group of acute interdigitating tecth,  The tecth on the dacty
lus are shorter and stouter and slightly curved compared to those on the fixed finger, whic
are longer straighter and more slender.  The margins of the opposing edges of the fings,
are entire.  The carpus is moderately slender, nearly seven times longer than wide distalh;
and cqual to about 0.9 of the length of the merus, and 1.6 times the length of the che

Two second perelopods are attributed to this species and appear to constitute a natun;

|
i
|
v
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. pair of appendages, being very similar in texture and colouration and were found in the
mmetuhc.Thnrnayw second pennopodlqrnhnct“lﬂla subeylindrical, shghtly flattened
and distally tapering palm. The palm is about 1.6 times ]nngvr than wide and 1s almost
completely devaid of tubercles and setae.  The fingers are equal to half the length of
the palm.  The dactylus is compressed, feehly upcurved, and twice as long as wide.  The
tip is broadly hooked and the anterior cutting edge 1s eonvex, with a well developed molar
process proximally. The fixed finger is relatively elongated and slender, exceeding the
tip of the dactylus.  The tip is acute and not hooked. The cutting edge is entire with
a proximal fossa.  The dorsal border bears a large blunt process proximally. The car-
pus is short and unarmed. The merus bears several acute tubercles along the ventral
horder and a few small tubercles are also present on the ischium,

The chela of the minor second pereiopod is much smaller than the major.  The palm
is smooth, 0.6 of the length of the palm of the major chela and 1.5 times longer than wide,
tapering distally, with several long setae along tha ventral margin.  The dactylus is about
0.4 of the length of the palm, compressed, with an evenly semi-circular outer horder and
astrongly hooked hidentate tip.  The cutting edge is entire and smoothly convex.  The
fised finger is chort and broad, acute distally but without a hooked tip. Proximaliy a
distinct groove is present, into which the cutting edge of the closed dactylus fits, .\ small
bunt process is also present proximally on the dorsal border. The carpus, merus and
ischium are similar to the major second perciopod but less noticeably tuherculate,

The uropods have the disto-lateral angle of the protopodite unarmed. The Iateral
horder of the exopodite is convex, without spines or teeth and ends in a strong acute distal
process with a large strongly hooked spine medially, which extends beyvond the posterior
margin of the lamella.  The endopod distinetly exceeds the exopod.  The telson is rather
narrow, 2.5 times longer than wide anteriotly and strongly concave ventrallv,  The late-
ral margins conveirge slichtly posteriorly to a broadly rounded posterior margin.  The
two paics of dorsal spines are all sitnated on the anterior fifth of the telson length and arise
from the anterior part of a well marked longitudinal dorso-lateral groove that extends
along most of the length of the telson,  The anterior spines arise more closely to the midline
than the posterior spines, at about 0.08 of the telson length and the posterior spines at (1,15
of the length.  The postericr spines are stout, fapering strongly distaliv, equal to about 0,15
of the telson length,  The anterinr spines are slightly shorter.  Both pairs of spines are
dightly sinuous in lateral view, The lateral posterior spines arc short and small and
stuated slightly more dorsally than the other spines.  In the larger ovigerous female they
are also separated by a distinet gap f.om the intermediate spines, which are stout and ahout
iqual 1o 0.2 of the telson length,  The submedian spines are similar to the intermediate
spines but slightly more slender and are without setules.

REMARKS

The original description of Periclimenaens djiboutensis was hased upon three specimens
found in the eollectinns of the Museum, labelled “ Onyeocaris sp.. Djihouti 7, and withont
any further indication of their origin.  In his 1906 description of Coralliocaris (0.5 rhodope,
Nontnt mentions that he had fourteen specimens from Djibouti. The present material
mder studv, elearly labelled as Nonret's material, consists of twelve speeimens of which



1572 A. J. BRUCE

three are P. djiboutensts. It seems highly probable that the three type specimens of P. dji
boutensis are also part of Noprir's material that had become separated from his labelled
speciens.  However, this gives a total of fifteen specimens from Djibouti, one more than
Nosivr stated that he had.

The speeiinens here reported upon, although incomplete, agree closely with the orginal
description of the type specimens, which also lacked several appendages. To augmen
the original description, detail 1s provided of the second pereiopods of this species. The
minor second pereiopod described in the preliminary description 1s now considered to have
belonged to one of the P. arabicus specimens.  Uunfortunately, the only ambulatory pereir
pod 15 no longer extant.

In the original description of this species, 1L was considered most closely related
Periclimenaeus fimbriatus Borradaile.  This relationship 3s no longer considered correet
The type speciinens of P. fimbriatus have been reexamined and the lateral margin of the
exopod of the uroped is spinulate (fig. 15, B). P. djiboutensis now appears to oceupyi
rather isolated systematic position in the genus Periclimenaeus but on the available infor
mation, appears 10 be most closely related to P. hebedactylus Bruce.

4. Periclimenaeus sp.

(Fig. 10)
Marerian exasisen @ 1 &, Djibout, 1906, coll. H. Courrire.
Resmanrks

The single specimen is without second pereiopods and ambulatory pereiopods. The
disposition of the dorsal telson spines exclude P. djiboutensis [rom consideration and the
form of the anterior margin of the scaphocerite appears to resemble that of P. rhodop
rather than P. arabicus. The first perciopod is also more similar to P. rhodope. The ros
trum shows small differences from the P. rhodope specimens that prevent this specime b
being referred to that species with any certainty. The rostrumn is more depressed and
the tirst dursal tooth s situated in advance of the posterior orbital margin and its posterin
border is continuous with the dorsal midline of the carapace. The eight more anterio§
teeth are longer and more slender and acute and reach their greatest development at the
sixth or seventh teeth.  The ventral margin is feebly concave and without teeth. The
supraorbital spine 1s small and acute.

The anterior margin of the lamina of scaphocerite is broadly rounded and the disto§
lateral spine is long and slender with some small subterminal setae laterally, but extending
bevond the lamina less than in P. rhodope speciimens,  The first pereiopod clearly resemble
that of P. rhwdope with the chela about 0.6 of the length of the carpus, but the chelaif
rather stouter and the fingers are equal to hall the length of the palin. t

The postero-lateral angles of the sixth abdominal segment are acutely produced{
more markedly than in the specimens of P. rhodope or P. arabicus. The telson is slightly
narrower than that of female P. rhodope or P. arabicus but is generally simmilar.  The pos
terior dorsal telson spines are much smaller than the anterior spines, equal to abeut hal
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Zir-

Fig. 10, — Periclimenacus sp., female : A, anterior carapace, rostrum and antennal peduncles ; 1, sixth
abdominal segment ; €, teleon ; 1), seaphocerite ; E, uropad ; I, chela and earpus of first perciopod ;
G, fingers of chela of major second perciopod ; 1, minor second perciopod.

- their length, and are situated at 0.45 and 0.08 of the telson length respectively.  The ure-
pods closely resemble those of P. rhodope, with a single large disto-lateral spine and an
i acute disto-lateral angle on the exopod.

j A pair of second peretopods are provisionally attributed to this specimen, as< thev
show slight differences from those of P. rhodope and P, arabicus.  Tubereulation of the

- chela is lacking but numerous long slender setae are present on the dorso-ventral aspect
. of the distal palm and fixed finger and to a lesser extent on the dactylus.,  The fingers of
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the minor second pereiopod are much shorter than in P. arabicus and have only a singk
acute tooth in the cutting edge.  The proximal process on the dorsal aspect of the cutting
edge of the major chela is also much less well developed.  The carpus is glabrous dorsally
in contrast to P. rhodope in which it is spinulate, and the cutting edges of the fingers o
the minor second pereiopod are almost straight, with distinctly hooked tips, rather tha
concave, with feebly indicated tips.

5. Periclimenaeus hecate (Nobili)
(Fig. 11-12; 13, k)

Corullivearts hecate, Nobili, 1904 1 232 1906 : 58, pl. 3, lig. 2. — Borradaile, 1917 : 385.
? Periclinienaeus tridentatus, Holthuis, 1952 1 140-146, figs 63-63 {partim).

Mavernae exasmi~en ;1 3, 1 ov. @, Djibouty, coll. H. Coutiine.
Descriprion
Nosrrr (1906) has provided a deseription and illustration of the male speeimen, whid

is preserved in the attitude of his illustration.  The second pereiopods are still attachedf
to the body together with most of the ambulatory perelopods.

Fig. 11. — Periclimenaeus hecate (Nobili), male.

The rostrum of the female 1s similar to that of the male but five slender dorsal teeth
all well in advance of the carapace are present.  In both, the ventral Lorder is feebly conva!
and without teeth. There 15 no trace of any supra-orbital spine or tubercle. 4

The first pereiopods present no special features.  Thoe chela is slightly compressed, wit
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fngers slightly less than halfl the length of the palm, and 0.6 of the carpus. The carpus
e very slightly longer than the merus.

The larger second pereiopod is smooth, subeylindrical, tapering slightly distally with
the fingers short and stout, equal to 0.4 of the palm length. The cutting edge of the dac-

Fig. 12. — Periclimenaeus hecate (Nobili), tvpes : A, anterior carapace and rostrum, male ; B, female ;
C, telson, female ; D, male ; E, first pereiopod ; F, chela of first pereiopod ; G, fingers of minor second
pereiopod.

tylus bears a stout molar process opposing into a fossa on the fixed finger. The carpus,
merus and ischium present no spectal features. The minor second pereiopod is small,
less than half the length of the major chela. The palm is smooth and subeylindrical and
three times the length of the fingers, which are elongated. The dactylus is 2.6 times longer
than wide, with the proximal two thirds of the outer margin subparallel to the cutting
ege, which is straight, finely dentate throughout its length with over 40 acute teeth that
diminish gradually in size proximally. The tip of the dactylus bears a large hlunt tooth
distally, discontinuous with the smaller series along the cutting edge.  The fixed finger has
the cutting edge entire, with a small blunt tooth proximally and a small acute tooth at the
ip. The dactylus only-barely exceeds the fixed finger.

The third pereiopod is stout, particularly the propod, which tapers distally and bears
a short simple dactylus with a distinet margin but without proximal or distal accessory
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Fie. 13, — Periclimenaeus djiboutensis Bruce, small vvigerous female @ A, terminal telson spines ; B, di
lateral angle of exopod of uropoed. Large ovigerous female @ C, terminal telson spines ; D, dorsal teli
spines. — Periclimenacus hecate, type : B, dactylus of third pereiopod. — Periclimenaens nobilii i

nov., holotype : F, dactylus of third perciopod.

spines.  The distal end of the propod bears medial and lateral terminal spines and a ventn
preterminal spine.  The dactyls are similar on all pereiopods and in both sexes.

The caudal fan presents no unusual features.  The dorsal telson spines are smalla.
situated submarginally at thirds of the telson length.

RiManks

Pertclumenaeus hecate was included in the synonymy of P. tridentatus (Miers) by Hou
nuis (1952),  The holotype of P, tridentatus is preserved in the collection of the Brits
Museumn (Natural History) and although now in a poor state of preservation, the specincf
stll has sonie of the ainbulatory peretiopods.  These show not only a distinet distal ace}
sory spine on the daetyl but also an acutely pointed proximal ventral spine, which ki
between the inner and outer distal ventral spines of the propod (fig. 15, C). On accouif
of the absence of these spines from the dactyls of the ambulatory perciopods, P. hef
(Nobili) i1s considered a distinet and valid species.

The specimens referred to P. tridentatus (Miers) in the material collected by the Sibog
Expedition, appear to consist partly of specimens of P. hecate or a closely related speck,
as the characteristic dactyls of the ambulatory pereiopods are illustrated. However, tig
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minor second peretopods appear to be of two types and it seems possible that two sepa-
nte species are present.

Also svnonymized with P, tridentatus (Miers) were P. crassipes (Calman) and P. qua-
drdentatus (Rathbun), In the holotype specimens of these species also, the acute proxi-
mal tooth on the body of the dactylus of the ambulatory perciopods is lacking and these
are therefore also considered to be distinct from Migrs’ species. P, quadridentatus has
well developed distal accessory spimes on the dactyvls of the ambulatory perciopods and s
therefore considered to he distinet from P. crassipes (fig. 15, ).

The tyvpe specimens of P. crassipes (Calman) need to be re-examined to determine whe-
ther the species is a synonvm of P. hecate {(Nobili) or not.  In almost all features the two
pecies show a very close resemblance.  The most striking feature of P crassipes is the
wollen appearence of the propod and carpus of the third pereiopod (fig. 15, D). The
propod is about three times longer than the greatest width, which is close to the proximal
end, and tapers strongly distally where it is about one quarter of the proximal width,  In
the minor second perctapod of P. crassipes the fingers are longer and more slender than
i P. hecate, with large blunt feebly curved tips.  The dactylus extends well bevond the
tip of the fixed finger and the cutting edge is straight with a series of low blunt teeth, It is
provisionally concluded that P. crassipes (Calman) is distinet from P. hecate (Nobili).

In P. quadridentatus (Rathbun) the holotype lacks the minor second pereiopod.  The
major second pereiopod is remarkably stout with a dactylus bearing a well developed
molar process proximally and with the distal half of the cutting edee strongly thickened
and rounded.  The earpus has the distal dorsal margin produced into a distinet lohe that
projects forwards over the proximal part of the palm. This feature has not heen noticed
inany other species of Periclimenaens,  In comparison with P, crassipes, and also P. hecate,
the propod of the third pereiopod is slender and not swollen proxtmally.  The dactyls
of the ambulatory pereiopods are without an acute proximal spine hut possess well deve-
lped, robust, blunt distal aceessory spines. It is concluded that P, quadridentatus (Rath-
hin) is also a valid and distinet species.

Barss (1921) referred a single specimen from Cape Jaubert, Western Australin to 0
Coralliocaris hecate.  The dactyls of the ambulatory pereiopods are not deseribed and the
gecimen needs to he re-examined in order to confirme the identification,

6. Periclimenaeus nobilii sp. nov,

Materiar exayMiNep : 1 @, coll. Dr. Jovsseavwe, Red Sea, 1897,

i DescripTioN

Closely related to P. hecate and P. tridentatus.  The rostrum slightly exceeds the proxi-
mal segment of the antennular peduncle and is acute, slender and depressed, with twa
acute doreal teeth and a convex toothless ventral margin.  Supra-orbital spines or tubercles
are lacking.  The antennal spine is well developed, slender and acute. The orbit is feebly
developed and the inferior orbital angle is obsolescent. The antero-lateral angle of the
arapace is slightly produced. The sixth abdominal segment is ahout 1.5 times longer
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N

E

Fic. 14. — Periclimenaeus nobilii sp. nov., holotype : A, carapace, antennac and first pereiopod; i
cliela of major scecond pereiopod ; C, cliela of minor sceond pereiopod ; D, fingers of chela of miw
sccond pereiopod ; B, propod and dactylus of third pereiopod ; F, telson.

than deep. The pleura of the first five segments are rounded. The posterior veniy
angle of the sixth segment is bluntly pointed and the posterior lateral angle is rounds]
The telson 1s broad anteriorly, tapering, about twice as long as wide, with two pain ¢
slender submarginal dorsal spines situated at 0.35 and 0.62 of the telson length. Ty
posterior dorsal spines are slightly longer than the anterior pair and are subequal to tg
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lteral posterior spines. The intermediate spines are stout, equal to 0.23 of the telson
lngth.  The submedian spines are almost as long and stout as the intermediate spines
but are more slender distally and are non-setose.

The proximal segment of the antennular peduncle is narrow with a very small disto-
lteral process.  The stylocerite is short and acute and the lateral border is feebly concave,
The intermediate and distal segments are short and stout  The basicerite is without a
dorsal flange and is unarmed. The carpocerite s slender and exceeds the anterior mar-
gn of the scaphocerite, which is broadly rounded and extends well hevond the small disto-
lteral spine.  The eves are short and stout, almost globular, with an obliquely hemispheri-
wal cornea of slightly smaller width than the stalk.

The first pereiopod 1s moderately robust, and exceeds the carpocerite by the length
of the carpus and chela. The chela is stout with thick fingers that are feebly subspatulate
and slightly longer than the palm. The chela is 0.78 of the length of the carpus, which
i£4.5 times longer than wide, and increases in size distally.  The carpus is 0.91 of the length
of the merus. _

The second pereiopods are dissimilar and very unequal, smooth. The chela of the
major second pereiopod is about three times the post-orbital carapace length.  The palm
i stout, subeyhindrical, slightly flattened and tapering distally, about 2.3 times longer
than wide and with a few short simple setae only. The fingers are moderately dorsally
curved.  The dactylus is 0.37 of the length of the palm and is about 2.5 times longer than
wide. A stout hooked tip is present and the anterior cutting edge is thickened. .\ well
developed, distinct molar process is present posteriorly, The fixed finger has a smaller
hooked tip present distally with a large fossa proximally. The dorsal margin of the fossa
bears a small hblunt triangular process and a blunt lobe is present ventrallv.  The carpus
srelativelv small and feeble, unarmed and without an anterior dorsal lobe.  The ischium
istwice as long as wide, tapers gradually distally and is without ventral spines or tubereles.
The ischium is about 0.6 of the meral length and is alse ventrally unarmed.

The chela of the minor second pereiopod is 0.43 of the length of the major second pereio-
ped.  The palmis subeylindrical and about 2.6 times longer than wide.  The ventral median
aspect bears numerous long simple setae.  The fingers are about 0.4 of the length of the
palm. The dactylus is compressed, about 2.6 times jonger than wide. The cutting edge
i sinuous with about 26 small acute teeth on the anterior two thirds, which increase in
size distallv and blend without interruption with the small acute hooked tip.  The proxi-
mal end of the cutting edge also bears a small isolated blunt tooth. The fixed finger is
hroad, tapering distally to an acute hooked tip. The cutting edge is stratght and entire,
with a distinet tooth proximally.

Only two ambulatory pereiopods are preserved. The third pereiopod is stout with a
small dactylus. The dactylus 1s compressed, broad at the base and strongly tapering
1o a distinct acute unguis. There is no distal accessory spine on the body of the unguis
hut a well developed acute spine is present proximally on the ventral horder, where it
lies between the two distal ventral spines of the propod.  The propod is rebust, three times
fonger than wide and tapering distally.  The disto-ventral end hears a pair of stout spines
and the rest of the ventral border is devoid of spines. The carpus is 0.7 of the length of
the propod, stout, broadest distally, twice as wide as long. The merus is about 1.1 times
the length of the propod, uniform in width and unarmed. The (?) fifth peretopod is simi-
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lur, but with more numerous sctae along the distal ventral border of the propod. Th
proximal aceessory spine on the dactylus is smaller and more acute than on the third pereir
pod.

The uropods present no special features. The protopodite is blunt disto-laterally

The lateral margin of the exopod is entire and terminates in a small acute tooth withs

mobile spine medially.
Type : The single female specimen is designated as the holotype and is deposited i
the collections of the Muséum national d'Histoire naturelle.

REMARKS

The specimen was examined by Nosirr in 1905 and tentatively identified as ““ ? anome

Iig. 15. — Periclimenaeus arabicus (Calman), holotype : A, dactyl of third pereiopod. — Periclimenus}
fimbriatus Borradaile, type : B, exopod of uropod. — Periclimenaeus tridentatus (Micrs), holotyp f
C, dactyl of third pereiopod. — Periclimenacus quadridentatus (Rathbun), holotype : D, dactyl¢l
third pereiopod. — Periclimenaeus crassipes (Calman), type : E, third pereiopod.
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lie de Coralliocaris hecate . There does not appear 1o have been any published record
of this specimen. As with many of the shrimps collected by M. Jousseauwmg, the precise
locality in the Red Sea was not recorded.

This species is most closely related to P. tridentatus (Miers). These two species are
the only Lwo species of the genus that possess a proximal accessory spine on the dactyls
of the ambulatory pereiopods.  The two species may be separated by the absence of a
distal accessory spine in P. nobiliv and its presence in P. tridentalus.

7. Periclimenaeus arabicus (Calman)

Coralliocaris (Onycocaris) rhodope, Nobili; 1006 ¢ 49,

i Marerian exasinen @ 1 @, Cotes d"Arabie, Stn. XLVII, dragages banc d huitres per-

litres entre 25°10" N, 24955" N. et 5510 ., 24040’ 5., Mission J. Box~xier & Ch. Pérez,

L 1907,

| REMARKS

~ The single specimen is macerated and lacks both second perciopods.  The rostrum
“has six dorsal and one ventral tooth.  The supraorbital spines are distinet.  The scapho-
erite has the lamina subrectangnlar distally,  Both first pereiopads are attached and all
the ambulatory pereiopods are present on the right side of the bady. The dactyvls and

" the spinulation of the other segments correspond closely to the specimens described ahove.
| The telson and uropods are also in agreement.

DISCUSSION

It is now known that most of the Indo-West-Pacific species of the genus Periclime-
noeus are associated with sponges and that a few are also found in association with compound
tunicates.  In the case of the specimens reported upon above, none of the hosts were recor-
ded. Tn order to clarify the relationships of the various species further intact specimens,
preferably from carefully identified hosts, are urgently needed. At present it appears
that P. rhodope and P. arabicus are sponge associates hut that P, tridentatus and its relatives
may be associated with tunicates. In the literature there are a number of records of
Periclimenaeus species being found in association with corals. There appear to be no
arefully authenticated instances of such an association and these records have most pro-
bably been derived from specimens that have been displaced from small sponges that com-
monly encrust the base of coral colonies or occur between their branches. Small tunicate
tolonies can also be found in these situations.

Although a wide variety of spange hosts appear to he involved in the Periclimenacus
asociation, as yet few generic or specific host identifications are available. The range of
variations exhibited by the dactyls of the ambulatory pereiopods indicates a high degree
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of adaptation to the host and represents characters of considerable taxonomic value in th
genus. In general, these morphological characteristics are best developed on the dacty
lus of the third pereiopod and shows some reduction of the characteristic features on th
fourth and fifth pereiopods. Other features that are of particular importance in assessi,
the relationships of the various species that are probably direct adaptations to the host
are the fingers of the minor second pereiopod and the chela of the first pereiopods. Othe
characters, such as the rostrum, supraorbital spines or tubercles, the scaphocerite and ik
major sceond pereiopod are probably less concerned in adaptation to the host.  As yd
the range of varations in many of these characters is unknown, as many of the speciesa
still only known from one or two specimens, which are frequently of different sexes
Periclimenaeus species are usually found in pairs. The second pereciopods are also readih
autotomized and incomplete specimens often have to be identified mainly on the bas
of the dactyls of the ambulatory perciopods.

The type specimens of P. djiboutensis were found in the collections of the Muséuf
without any indication that they were part of the Djibouti material reported upon b
Nowiur,  In his report Nowi mentions that he has fourteen specimens of Coralliocrn
{Onycocaris) rhodope. The material upon which this report is based, included twelve s
cimens under that name. There seems no reason to doubt that the three type specime
of P. djiboutensis were also part of Nossur's material.  This gives a total of fifteen instes
of fourteen.  Although the origin of the discrepancy is uncertain, it is possible that Nost}
had an additional specimen that was too incomplete to report upon satisfactorily. In i
material at present available the specimen referred to as Periclimenaeus sp. seems the mi}
likely specimen as it is the only one that is represented by a single specimen.  The pres
identifications of Nosirr’s fifteen specimens may be summarized as follows :

P. rhodope (Nobili) 2 3, 2 ov. Q.

P. arabicus (Calman) 2 3, 2 ov. Q.

P. djtboutensis Bruce 13, 2 ov. @ (present report).
P. djiboutensis Bruce 2 3, 1 ov. @ (Brucg, 1970).

Periclimenaeus sp. 1 3.

To facilitate the separation of Periclimenaeus tridentatus (Miers) and related spedc
the provisional key below is provided. The information concerning several of the spec
is very limited.  Four of the species are known from the holotype specimens only and t]
other two species are also known only from the two original specimens.

o

A PROVISIONAL KEY TO THE 1DENTIFICATION OF P, tridentatus (Miers)
AND RELATED SPECIES

f. Dauetyls of ambulatory pereiopods without aceessory spines........o..oo L
——l)ml)la of ambulatory perciopods with accessory spines......o..oooiiiiLL
. Daetyl of minor second pereiopod much longer than fixed finger, with about ten blunt te
distally ; carpus and propod of first perciopod greatly swollen, propod three times brous,
proximally than distally... ... oo oi oo P. crassipes (Calma
— Dactyl of minor second pereiopod subcqudl to fixed finger with about 40 acute teeth aby
the whole length of cutting edge ; carpus and propod of third pereiopod less stout and by
greatly swollen. ..o o i P. hecate (Nok
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3 Dactyls of ambulatory pereivpods without an acute accessory spine proximally........ 4
—Dactvls of ambulatory perciopods with an acute accessory spine proximally............ 5
& Rostrum with four acute distal teeth only ; supraorbital tubercles absent, carpus of second
major perejopod with a lobular process disto-dorsally. ... ... P. quadridentatus (Rathbun)
~Rostrum with digitiform teeth ; supraorbital tubercles present ; earpus of second major pereio-
pod without a lobular disto-dorsal process.................... P. pachydentatus Bruce

5. Body of dactylus of ambulatory perciopods with a distinet distal accessory spine...... ..

P, tridentatus (Miers)
—Body of dactylus of ambulatory perciopods without a distal aceessory spine

P. nobilit sp. nov.
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